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(54) COATING COMPOSITION AND OPTICAL MEMBER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a coating composition, which allows a highly refractive 
optical member made therefrom to show no interference fringes or reflected color spots, and 
capable of giving a film excellent in resistance to scratching, adhesion, water-proofness, 
transparency and resistance to light, by including a specific silicon-containing compound and 
specific inorganic, composite colloidal particles. 

SOLUTION: This composition comprises (A) a compound shown by the formula (R1)a(R3)bSi 
(OR2)4-(a+b) [R1 and R3 are each a (halogenated) alkyl, a (halogenated) aryl or the like, bound 
to Si via the Si-C bond; R2 is a 1-8C alkyl, alkoxyalkyl or acyl; and (a) and (b) are each 0 to 2, 
satisfying the relationship 0<(a+b)<2], a compound shown by the formula [(R4)cSi(OX)3-c)]2Y 
[R4 is a 1-5C alkyl; X is a 1-4C alkyl or acyl; Y is a 1-20C alkylene; and (c) is 0 or 1] or 
hydrolyzate thereof, (B) a titanium oxide-zirconium oxide-tin oxide composite colloidal particles 
having a primary particle size of 2 to 20 nm, and, as required. (C) a curing catalyst as metallic 
salt, metallic alkoxide or metallic chelate. 
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[Uli] RMK 


u>X N ^^^ffiu^X. IBM 





mm®&. awtt, bums, »« 

TIE (A) (B) (A) 

: (R 1 ) a (R 3 )bSi (OR 2 ) 4-(a + b)$.U\ 

[ (R 4 )cSi (OX) 3-c) 2Yt^$n5fi^i 

'>4<ttll^*4*Wt, (B) 2-2 
Onm <0 - Ifctt^S Sr 5 Btfb^ = - 
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Ittltmi] TIB (A) dl^SU 1 (B) J*#: * 

(R 1 ) a (R 2 ) b S i (OR 2 ) 4-(a*b) 

(fit. R'RIFR 3 !*, ^ix^xTA^A-g, 7^"^ 

^r;l/S, 7/^^r'>7/U^i, X ttT 5/;UjTfc 9 s '70 
aSl/bl^nmO, 1 , XI4 2<afi«T'*>0. a + 
M4 0, 1, X^OfiSfe-Cfc*. ) RTfs (I 
I) 

[ (R 4 ) c S i (OX) 3-c] 2 Y (II) 
(§L S R 4 liKIil-5(D7^S^l, XI4S4' 
1 - 4 07^^/^1X1*7 L, Ytt;*^- 

l/>iXlifi*»2-2 0©7^l/VS*/7U c!4 

(B) flt»: 2-2 0nmO-»^^tMf 
[»**2] (A) (I) T«Sil6 

[W*gi3] (O sdtu, misr^p 

t h 1 «oA«ft*»«r«ft«l*i LT^t5!f*« 30 
4 ] 1 #^M#*K 3 WTinfr 1 

[0 0 0 1 ] 

tt, MIAtt, »3tte* iMfett. »*tt»c«ixfc3— 
[0 0 0 2] *IB*Wf4, **S «xfc*Bf**Wft*tt 



* (A) rt» : ( I ) 

(I ) 
[0 0 0 3] 



n-^-r v\ ^mtTtar 5 £pj*«-f 6, imn^T+^ 



[0 0 0 4] ^rT'/^fyMW^S^- h£ 

*tf*«^-r*{b^*Xr4*^JD*»»*4r±*» (» 
JBfifc#Xl4MB6/ScriM» it5a-' ^^firtttsfts 

r - r Y"^»Jr47"fr««"tr^+^-e n *v \ s ir 
#hp§ 53-111336 *^«^f4, ~> y # *sji>&m 

[0 0 0 5] «*s X?*^s>**{16« 1^X14, 
fri/zL^U^y V =3— y^tf^T y sfr*— h£r^ey 

7t c rO««w«a*nfc^^Xl4JH*f*3ft«ftl. 5 0T 
&>«9, ^f7^^^X<DJSW*<oi. 5 2te:it:-<T^£v^c 
t3&»6>, 5Sa^u^Xo»-&J4»Off^j&Sit-t-^v>5Ba 

it^bi^■rv^^ c ^ixboi«JS*f*»JiS«-3|sff4ffilx.tf, 
^r?i0S 5 5- 1 3.7 4 7 #^Bg 5 6 - 1 6 6 2 

1 4.*^«, 4#PBS5 7 - 2 3 6 1 1 *^«,-#HBg5 
7- 5 4 9 0 1 -J§-4**U #P?3Bg 5 9- 1 3 3 2 1 1 

#f^Hg 60-199016 4^P^B§ 64-5 

4 0 2 1 *4*«fcM^S*vCl^So 

l/yX|:^tT, #^B§6 2- 1 5 1 8 0 1#^«^ 
BBBS 6 3 - 2 7 5.6 8 2*-5i*-Ct4, Sb^TiOil 

[0 0 0 7 ] 
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f • 



[0 0 0 8] 8ft^X//i/MDt5:i:i:^'C3D 

y/^WSC^aot^^ Ktti£4b^*v£ 
S/7 ^* jy ^ y ^3W«^*«*--f ©JO* 

Stic J: uWfe^fei-Sirt^BaB^fcofc.. 
[0 0 0 9] ^bT>'^^>' % /^^^Pi"S-i:^<i : o 

(R 1 ) a (R 3 ) b S i (OR 2 ) 4-(a + b) 

S, AP^WbT^^I, ^D^yftT y — /US, T 

aRtTbtt-tn^ixO, 1, Xtt2 0ift-Cfc!), a + 
bliO, 1, XI*2 0>fiSrC*><S>c ) RV, (I 30 

I) 

[ (R«) c S i (OX) 3-c) 2Y (ID 

(R 1 ) » (R 3 ) b S i (OR 2 ) 4-(a+b) 

Kte^TI*, R 1 ^R 3 ^i5]-coW^XIi^^5^aS 



[0 0 10] *S.«flll nd = l. 54 — 1. 70O 

*«3SWIi, W»«4, SEEKS, 

tt, iSWtt, ^miftihte, Dfefete, PHRtt, »tM4, W 

[0011] 

[B^JB^Wfti-Sfc*^^®] *BBBWtt, TIB (A) 
SL&ATfi (B) J«» : 

(A) (I) 

(I) 

1 - 4 ©7;v^HXIi7^1^^ls Yte>^ 

(B) 2 - 2 0 n m(D-^^$rf 1 6 
[0012] 

mmtstiz (a) (i) > 

(i) 



5**0*«^*{b*»fe*if. ±i£ (A) 

-«* (I) T^^Sfl^lfb^H ffilx.fi, 

n -yPTK^ri/^^^, r h7^ V/p^v">7^ 40 
X h7n-y 7h77th^rv->7^ 

^f-/i/M7t^^>7^ ^^hil^h^V 



^ y ■ > K= fr - >Xp fcT A* HJ =c ) ■> =fr : 



H3 ^ 



tvu h y > ^'/>7^ y — 

/uby> K*>*>7>, 7-^ 

7 6 -^y v-K^rv-y^/u 
(3, 4-i^'>*>^P^ 



% y -^yi/K^*>7*p 
^y K^^P tvu h 

Kap->^B tvuh y 
i/yu tvuh yyh^-> 
tvu h y 7x;^^y7 
y > h^y->7>, a- 

>>yy^ p -if]) > K 

y s/K*->^/uh y^ 

->/u) > ^-/u h y > b * 



(4) 
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y^yyy, (3, 4 -zctf^yy? d^^">^) >?vu 

^vVU) h*->>'7>\ /S- (3, 4-^ 

7tf*^i^ n^^rvvvO J^A- h y ^ h * *>*>7 >\ 0 
- (3, 4 — 3cjK^->">^ o^^rvW) if^M/o 
#*->->7>\ j3- (3, 4-^tK^v'v'^ n^*"> 
A,) xf/UhU/h^^^ 13- (3, 4-:*#* 

(3, 4 -ai/K^r p^v'A') t/p tVU h y > h 
^-y>y>. y - (3, 4 -3itJ<^v">^ p-^vvI') 
7 P Pt>MJxh^>->7>'> 6- (3, 

(3, 4-x^^r->v'^D^ :5 r^) ;W MJ x h ^> 
>\ ^ D K=^r ^ f /^^ f h ^ 7 a — 

^^^a-^/UC/;* b /3 - ^U K3r*> 

C/xh^v/v'7>'^ y-^lJy K^^p tVW^ fvUv? 
7 P n^yyy>> y-^y^K#v'7'DWf;Vv ? 
•fb^'y^yy^y, v-^yyK^^7 ( DWf^v ! 7 

h3-i'v'7>\ 7 - ^ y ^> K^r v'T'd f;uxf A^x h 
v">7^ t'x;Uhy^ h^r^7^ h V ^ h 

=^>v-^>\ tfxwu h y r-fc b^^>iyy>, y^—^b 

y>h^v-v/7>> 7i^hy^h^'>^7^ 7 ^ 
~;i>b VTlz b^ri/i/y^s y - # * n ytv fcVW h ]) 
b^y-yy'y, y —2 & tVu b y ^ h^f-v"^ 

> > Y-^pDT'PkVuhyTth^y^^^ 3. 
3x 3-hy7PPyptVi/hy^ h^'>^7>^ r- 

yyu^-drv'^n b V J b^-yyy^. y 
/^7 J h7'Pt>hy ^ b^-fisy^s y-t^X-fb 

7 , ptv^^yxh^y'>?>^ j—>7;xf/H» y ^ 

b^v/v-y^ ^pp^f;uMI> h^y*>7^ * 
n^;vM)xh^yy7^ N- (0 -T ^ J ^ 
fV ) y -T*;zfxn\?jl>by * b*is*sy>, N- (0 
-T^xf^) y-7^7'Pt>^f^y ? > h^rv' 

y - 7 ^ / T'P t» f ;Uv?^ b v">7 V, 
N- (0-7;y^f/W y-7;;7 s D tVu h y ^ h 
=^v^>7>, N- (0 y^^vu) v-7;;^o 
tVU^^/Uv 5 ^ h^v'v'7>, Vt^-fr*/* b*yyy 



ari/->7>, 7xx/l/>fyl/yxh^yy7> % y - ^ 
DD7'DtVM^v7 b*r*y*yy y\ y vay"u 
tVU>^A-v/^ h^r->*>7>, ^y^/l^v^T-fe h^i/v/ 
y>, y-*$ty)V**-yy*v\?)V*^>\'*s*b*i' 
*yyy, v - ^ ^ ^ y /U^=3r y^P t>7t f /Uvx h 

yi/yy^ v-^y^yhypkVMf^^ b*i/~> 
y>. y - 1^*? b * : ?^y'^b*yyy*y, t^J^ 
b^ >>y ?^jv\?=-jvi?3-b*\y*yy 

[ooi3] t.ti. ^m&wn^-Tj >ytmmz& 
mztiz (a) ^^^-^ (i) (omwi^^mit^ 

(i) (DWi^^Ilb^rtTkM^it *a-cxn 

[0014] «hb«o=3— : ^^^fe^ffi^^ti 
^5 (a) (i i ) % 

C (R 4 ) cS i (OX) 3-c] 2Y (II) 
y7V, tTU^tr^3L^Ui?3i h^r*>y'7>'> 
50 So 

[0015] *«B8Wo=— y--f ^^«afiR*J-« 

(a) (in <D^mtr<<mfc 

^*oJD7K»»*tt. ±E— «S; (II) <D^m.tr^m 
* (i i) o*tt4r-f*{fc*tto»*#»»i*. »a-e 



[0016] *R|g^O=i— x-O-i/m^Jwffiffl^iX 

s (a) -«a ( i ) (in -et 

<5 e *i»W©3-^-< y^ajSt»l:«fflSli5 (A) 
JO 9, R 2 ^T/U'^/t'£-C^ , 9s lOaSl/b^'^n 



-4- 



0 3U41"C*>?K a +b36MXtt2Wft#S:**:i-— « 

* (i) o**^-<ss<k*»at/*waD7K»«»* s »* 

yxh^7>> y-^!l*/K^o^H) * ^ 

^ y y K a t°/U h y ^ h*S/;>7 v 

-^y ^K^^D tVU h y 7x/^Vv'7>^ a-^ 
y > Y Y V * h*isi/7^* a-PVisY* 

•>yfyuhyxh^v->7^ fl-^y^K*^^ 
|,yxh^^>7^ v -^y^K^v/^Ky^ h 
^r>>7>, 7-^y v-K^'^f^Mi 31 

^y is Y*r*s'?*3-fl' y If * ^ U K * 

h^c^>y>^ & > Y**s=-7 Y* 
>\ & — Y*t*s^^fl'=-1 m fl'*J* Y^isis 

^ 13 _^ \) is j^^t/d fcVUit^vUv^ V* is is 7 
^ y-fyt/Y^^v'ViVt^^JtY^^sy 

^ 7 _^y 5/ K^-i/T'E) 

^ 7 _^y K^v^n tT>Urc^-/Ui>* h^v">7 

^ y _^y i, K^rv'^o tVut'^/uv 2 ^ h^ % >'>7 

^ 7 _^ )j K^rV7'P t'/Ut'^^x h^v/v'7 ^ 

[00 17] JElc, »H<li7-^^:>^ p ^ 

v -^y K**>^o t# ' u ^ y * h*"> % >9 y 
^y K^~>^ci fvUv^ h^v-v^VXttwiX 
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S 

*>7>\ Tf7^^->'/7>s TF7^^^'> 
i/^V, 7^7n-7'D^'>y7>, 7- Y7 n--? b 
dri/y^y, 7" h 7tert-^ h= a r> / ->7 >x rh7sec- 

[0 0 18] #B8M03-r^ $tt 
5 (B) 2-2 0nm(?)-ft^^t68 

[0019] ^p^^td^VN^K^^^-^ib^^ 
5 e : oilbf ^ > - ^b^/v => - ^ - 

[0 0 2 0] XlC|»U<tt, TIB (a) IS, (b) X 
m&V (c) II: 

(a) : ffllMb***XtteJR*X&, 2-3<^H2 02 

ZrO2^SnO2i:MtT0. 05-1. OWZr 
4^0 O2/T i 0. 25-10OTiO2/ (Z 

r02 + SnO2) ^r^ttt, T i O2, Zr02MSn 
O2 ic&g Lfctt»*i s 5-50 fig% ttl^t^- 
isj\,zi~VJ±-* X<Z>ittStt*7KB« Sr 6 XL 

(b) : (a) Xm^bttfe^^^-'^ 3 -*^- 
*XoSSi4£*«ffl&0. i-ioowm5o 
-1 0 o^^ST^iT^bf^v-S^p- 

m> ay 

(c) : (b) IiT'^L^Mf^^-fiWb^P 

50 -^-gft^fi^^^ Ko8»#^7y-m 



9 

[0 0 2 1] IE© (a) Iitftffi^nSf^^i: 

[0022] iiso (a) xnx-&m£h,z>&m*xtt 

»*«XI4ttttTffl v^ri^ffl»5. « * tf >r ^ =^ y 
h*SRL«»BBSit:t«fetLS7 F^^a^ 

s^isAi^xe*^ h y« 

«^ J: 5 «1I9 LU36 S ^ ^— ^ * ^ 1 ' 

[0 0 2 3] (a) l8"Clif^^*t^^/W=- 

««l*IW*ftJ*t6Il"e*)S. 

«&Atu «#TfcaiMb**3K S'J 

* <d mm p a> fe m ft k x a »»t6 o ±tsoa-& 

o*t»4**»«, »tWTi-«< (b) noiibf 
^siRjcga^^*^ mrj& 

[0 0 2 4] aMfrfb***fc&*** < PH2 02/ / S n ^ 
/Wit 2 - 3 loof 3 - r> 

/3-1/3 0««B**tl«t£iRL-C* ^^iti 
cxe^/u =i =. £ a *B(&»'&*7ki&fS~ oa&fb*** 
^*iPt, *W:«<AI^XoWitLt2-2 0# 
WKlCSrtTp-Sl^xaSr, 3 3 0 B» 9 St»«* 
»o*tt36S»jf fetus. *fc* aH<b***»VAJ»^ 

x©*»oi-'<*±it**fc# it 1/3-1/30 a* 
fflt-tti-PtL^iRLr, 

»{b7K**«)jSiaiD-t IT 2 — 20 #MRj5*fT 0 —&<0 
xm^Ts 3-3 OHIJOiB+^WWlHI^ttfc*^ fett 

So 
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[0 0 2 5 ] Z<om\^, ffl»fc±*©aiMb**«r«tt 

;L S ^ttfcAH^XfejD*.* iaBtfb**0>*»#* s R 
J5o|affl«c^lBL"CL*i^a»{b7K*0**s^FSL, * 
fc«IMb**o»«Ki6f4»ll!KJeofc»A»T?fc 9» 
*L<ftV\ H2O2/S n*A'Jfcas3fcd>Ltt*.TfcR 
J5 tt *J tg T fc 5 ^ , tt±IES & ^ fe » 

* L< H2O2/S n^/Wit^2*?ST*liKlb^ 

£i t< aBMb*** 4: 

0. #£L<teO. 4-5B*Mfc 

^ttr^D-rsr trusses. ro»*pB#i«3&so. 4 8$ 

frl^T t tt*f»RJ&a s * Ka^fp -A-^ffiJfcft < ft 

[0 0 2 6] (a) XStCiSV^TalfiR-rS^^^-^ 
=a=:i?A-;*X©iMHt*«\ ^*^f£#, ^^-^ 

20 *jS#&tf*Xj£#fctt{bf L *:' (T i 02) , IMbt? 
,U=r^r>^ (Zr02) StttMb** (SnOz) KUfc* 
LfcZ r O2/T i Oi^e/Wtsft'O. 0 5 — 1.0, »* 
L<li0. 1—0. 5T'fc5o T i O2/ (Z r 

02 + Sn02) ^/Ht^O. 25-10, $ftl<li 
0. 4 — 4. 0t'fc5 o 

[0 0 2 7 ] T i O2/ (Z r O2+ S n O2) ^A-ifc/^ 
0. 2 S^-CtW^-^/Ua^JA-^^titt 

3d -6fc*fc#*L< *fc*;Wi0S:iBtttf 
^ ^ _ ^ u 3 - ^ a _ * X0>*M4ttok *» «r m£T # 
■ft jfts % r tt * ffl -CK J» U IWb^ ^ ^ - BMb ^ = - 

2)SiSTi-Sfe t< (a) i^f^v- 

^a^^^-^X^SttttTKSiK*^ (Ti02 + 
Z r O2 + S n O2 ) L1t&mm* 5-50 

7)s»*tv^ 5fiM%^-c^pjBfet:*fc6^ % i^mtm 

<a»WT*V\ ^fc5 0 pTI6"C*> 

[ 0 0 2 8 ] (a ) XS«C*5VNT, *ttflt»*-CO^^ 
*<ORfi?tt, 3 0-9 5^ »*L<tt4 0-8 5tT 

^Tt?tu5o aK{b7K*i&«^Xt(OSlC^»{bR/CT- 

JBJRRJETfc'Sfcfe^aW^ftai^^ifi: ft 5 ; Ri^tc 
50 R»n^9ir t fi*W-0ttv\ RJ^iaS^gsr^ 



-6- 



n 

[0 0 2 9] (b) Ifl-Cft (a) li^lb^tf 
* ^ - ^/b = ^ ^ - * X<&*gg*fe* «riD*»»t6* 

<£=»n^ KOWfc#*r»*xa-efcft. (b) XSt-*3 

BMb^*> (T i O2) , BKb^A^-^i* (Z r 
O2) . RlttMfc** (S11O2) £«*LfclMA (T 
i O2 + Z r 02+Sn02) #2-1 5«*%WWH"t 

Zfct^^A-T £ >\ n-^nW;^ 
[0 0 3 0] (b) XS^*5^^"C*D*»«OiaStt5 0 

[0 03 1] (b) xm^^^T^DTK^Mt-ll-r^^^ 
8tWlf(K**»**ix«fc»^»*l-<*'' % . (b) 
[0 0 3 2] (c) lilt (b) IlTllbKtKft 

^^>-K^b^=-9A-Kib^xa-&3 o>T K<OR 
itt, K<b^^^-^b^=»^^^-^b^x^ 
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[0 0 3 3] (c) XHtaTBMbf-^^-IWb^A'3 

:=9A-K<b*x«**tt>^j&^bfta. ^ ( c ) 
xfi t-» b a-* (omit^- * > - fk\ b a =» = * a 

-K-fk^X«^=n^ K^cO-Wu^^2~2 On 

*m v^TMit L fcBMb*- * > - SKb^ A = = £ * ~ B£fb 
*X«*:/^tt«* s i*<*0* B*tttttTi-S^t? 
»*t<*V\ S t-fttt^iJ^ 2 0 n m»±W»* 

70 A-iwb^xii«y/uoawtt* s <STi"Sfc**-ff* t 
[0034] (d) iaat, (c) ntubhfc 

RflS^ * > - SKb v> A z3=l$M>- gtf b* X«-&7ktt ✓A' 

*ri»-f*^S5»i-*xai*r«'iiD-J:*»#a**. w0>* 
(a) xsi-^»t5i«-<^-^s»«miscoi* 

* L fc # ? a icBMb^ * > - Btfb ^a- = - ? J* - 
20 X«**tt> r A'ta«i-5C.4:*cJ:9#«lw|»^*>« 

SV1-1 O«fB0*5»*UV\ (d) IlT'lil^^> 

- ^^fb ^ A =1=1^^- ®e<b^ X^t^^Kti ^yUC^JD L T 
e«tt*r**S*5wid5U*5. (d) X^^c:*3V^T 

30 ^b^^^ffiv^bt^ ; 5o 

[0 0 3 5] (d) lStf»fc7^yttOWkf^> 

- ^^fb ^3^^^- b^ x^^ ^/wi co * * t* >b 

(e) XlttT, (c) Xm^Ji (d) li-CHbil 

timtr.fi ^-*<b^x«**tt^A'0*ttttflKfc*ii 

SjBttcBjft ^- 6X gfr f t^ i- »"Sy^tt5 * 5,' — 

[0036] ( e ) xa^SiK«»^K, se»b» £ u 
t ft <o mm& say/xn ^ »*d * n 5 » k 

h i) y —^7- ^ V^COTA^y ^~AT ^ V, &t/S 

4^ST^ j e^^^7K^b^^^tf b^ ^^S££ tt 

5 0 ^>fyu^7; K, N, N-v^^A-T 



(8) 



J3 

[ 0 0 3 7 ] (d) ISJkt; (e) XS£gT*#6ft5 

f (omt^ fsti b >^ = - £ a - &fb * 

a n Ktt-T-O— ^i* •92-20 n mT'fc 
5c BKb^*>- (T i 02) li, M»»C«64rtir 

SIMb^^^l*. — ftft-T-SdSl OOnmBT, 

*^U»C± 5»»«HCT i 02->T i ^3S5cK/6^ 
firo, **felc:m-f5i^5*A£:#o-C^5. 8Mb 

S n 02-^S n 0^©»5cS*B* s iBw5^:ii>»fe*)5V^ 
[0 0 3 8 J #IKSW«Cffil^6ix5IMb^-* >-Wt1ti? 

;*X£H2 02/Sn^/^ 2 — 3 coSafflfcifc^ Loo 

ffrSU r;h,£aD*#firf 5-* J: 9KKb^ 

sWftftSlxS. SoT, 
[0 0 3 9] 
Hbl] 

I I I 

OOO 
I I I 

— O— T i-O-Zr-O-Sn-O- 
I I I 

OOO 

! ! _J 
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I I I 

OOO 

I I I 

— O- T i-O-Zr-O-Sn-O- 
I I I 

OOO 
! I i 



[0 0 4 2] <D&&ft&l£LX\,^Z>i><Dk%ZbtlZ>o 
*fc*«»Wicfflv^felx5lt^^>-Hrtb^= = > 

= 9*-Btfb*X»*>J: D«-4Hfi»ttWtS: 
fc#T#5. 

[0043] *m¥£W<D^-r j (o 
sEftttaci Lr**i-5*3&«aa*5. ±is^> (c) 

^3t*S«"*BJca*L"CWb$-fr5«F^. SKbRJCS& 
20 ««plBfc+»lca-fb4-frfclll*r»5wtdSta 

[0 0 4 4] ±E© (C) rt^tt, *«*^3«Ki4lfc, * 

ixb^i^i — Mb-fr«0a s fc*f 61x5. *i:±E© 
(C) jS^tt&JR^l"- _Mb-&*a*#*lAV wCD^Jl 

2plf61x5 0 7tf;l^7t FyCHaCOCHrCOCH 
3 0CH2 l^bT'p h ^2* l flUKRI LfcMM' tf^ttT-fc 
^JUT± h-fhWZtiL* (0&-^acac) TfcoT, TA^ = 
^Ti^A-Tir h*— M2> A 1 (acac)3 £D#fj££rW 

[0045] -LE trrnssm; ry^r^, 

xt^a»r*^ip*5^*^»e^tt&«»{bft** 

rii, BKbT/i'S &{b^*>\ Kikryf^ 

>\ ^fty/u^^, SMb**-**, SMb-ty**** 5 
«*f 61x5. 

[0 0 4 6] *t, *»*wo-=-^-f >^adMfctt, 

3tJ¥aJ»^*S^»*-r5WrW*lxttl6]±t, WbLT 
#6ix5m^¥rttt^f^±^-^5^^(w i &Sco^®^ 



[0 04 0] fcl^5#fi*£j*i*5 £%;i61x5*:# 
K s *^j»ffi»JcJ:oTt-tlx-eix*ao^b»^W, 

xtt^^ix^Kibtt^a-frSix^wjctti^TT i o^ 

45. It *«flSM^v^6^x5✓/^tt, (c) X 

a, (a) ia&tf (e) xs-c«»«oi»*, >Y^> 

M»^«^o^it^T i Ozffi^, 
Zr02ttf, St^S n02&^C#BS-r5«*fftefc^ 

[0 04 1] 
[^b2] 



-8- 



15 

(A) S^iO^m^Si OOlW:Mlt, B 
^ ^ _ &-fb 3 ~ £ ^ - §£<b* XK* => n «f Ktt 
f^rl-5 0 0m ff*t<lilOO-3 0 0ll 

H*af L<BMES*tft. *fc, 5 0 0li»M^ 
[0 0 4 7] *R3EW"Ctt^ ±IE©=>— ^-f ^^ttfl:* 

[0 0 4 8] £ fetw±5S Lfc=3— ^^ttJSfcftiSrft* 
^ ^ - fta*r« V ^ r (c J: o T ft^«Mt t m\M 

v^a»&«u 7 o-2 o o'COffSm*-???? 

<. »fc»*L< 149 0-1 5 0W$Ll\ %tc, 
[0 0 4 9) *R3BW"Ctt, ±|E© = — r ^M&fSM 

l«:^ J B*5. roR»B6itJKli, &mmk-fZ>Z 

* v^ywaWBMb^ yhS 2***if&*BMb*^«'fr 
tK*KI±, IMb^A' 3 ^**©****^ XttUHbS* 
zu=is:->A»SeiciMb*^^^»** Wb-fyb»*A 



(9) *ftBfi¥l 0-306258 

[0 0 5 0] *B*So = -f>(>^»i9 

[0 0 5 1 ] *BJ6W03-r-f^^a**lt (A) 

L-c—«3t (i) sa-KS; (id -?mtstiz> 

<om&ft*L'p f £< hi m<o^^m^^Mk, (b) 
ttt i£< b^ 8Mb >^ =>^^^-iik^x^ 

20 J*^te> (A) «^©#«^r>f*<b*»*r»Hft7K»«t» 
■JD*»»U. (B) rtdttttSWfcf^^-tft^ 

r comt^- $ >- 8Kb 3 = * - X*g-& ^ u 
■Mb?- a^tfb 3^c>^- S£Yb ^xg^^D^f K 

[0 0 5 2] _bfB<E>=>— ^-f^^lft**tt, 
i^LM^s: k\z£ 19, HXtBtt. M 

30 mm&s awtt, whm*. 

[0 0 5 3] 

t^*Mi 1 

40 (a) Xfi : HtS{b^^> (T i 02l£»J|LT2 7. 
211%, CI 32. 0lf%, ttisryf* (^) 
K) 5 8 7. 5 g (Ti02l:MLT15 9. 8g) 
t^^^Se^ 3 -^-^ (Zr02l:MlT4 3. 
0fifi%, £S-#7GSHb¥ (*) i) 57. 2g (Zr 
02CSSIT2 4. 6g) <b7K6 8 6. 9 9 g^, 3 

ic t 9 S^b^ * > t ^ * ^*<b a - ^ aco^^tK 

S813 3 1. 7g (Ti02i:ft*LTl2. Oil 
Zr02i:»JHtl. 8 511%) «r^J«Ufc. 
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* (iSlffi) 9 2 3. 5 gk&mxXB* (UJ^A* 
(80 St. K&£> AT-Sn, No. 200) 451. 
1 g fcWWLfc. 

[0 0 5 4] a»ft***t A«^^*S*DI4. tiX* 
CM^X2 5. Og (0. 2 Jk^TiSK 
ft***5 1. 3g (0. 5 3^) lw*D;ifco 

:rog^»Tt6oi#ot (5-1 o#) , 

X2 5. Og (0. 2 1^) ft^-C»Kfb*** 
5 1. 3g (0. 5 3^) £r&*ldfl0;t/Co 
AJR^X(7)*SiD^St<iaK^k**7K^lfe»DSrx 5-10 

17X25. 0 g JriHNbMII*5 1. 3g) XI 7E 

V^iflIMbzk*7k5 1 . 4g&8&JDU H^IBI 

[0 0 5 5] SJSIi38l»KJC&^fe*&JR^XO}R*DJCJ: 
9 8 0-8 S^C^nc^E^ftTi-stftaio^feCe 
0-7 O'CKiSTL*:.. ffioTKfi?iB.«tt6 0-8 5*C 

-efcofc. WiD»©jli<t*** t*«^^H*»H 

2 02/Sn ; t;H±:X'2. 5 2T^of: 0 iBS-(fc:***4: 
M7^»i^Itt^Hi2. 5*«-Cfco*i. * 

^jU~7X^StK^2 6 8 0 g^r^fco #fe*tfctft 

gte&i b^ * > - ^ = ? ^ - ^ xia-fisSfiTkiSiK * ~e 

rfifA&temt'r** (Ti02) KjfcffLfca 

zn^ryj* (zroz) i:j*»tfc*«nro. 9 2S 

*X/*#l±«Mb*X (Sn02) lC&»Ufc»fi 
^LT21. 3 7 111 Z r O2/T i C^/Hfctt 
-0. T i O2/ (Zr02 + Sn02) ^-/WfcO. 

(Ti+Zr+Sn) /CI ^A-Jfctt 

1 . 1 3T'fcof: 0 

[0 0 5 6] (b) IS: (a) IgT'Sbn/cMt 

^b^^-s^ 3 ^^-*^*^****! 7 7 

0. 5 g IC 2 fi = / * 1 5 5 . 4 

g, *8 0 7 4. 1 g4r*flOU T i O2 + Z r O2 + S 

7K^fS^9 5-9 S^T'l 2B#r^07K^^^^\ ~& 
fi^g4- 8 nmOWbf* ^-Kfb^=» = 9 ^ -» 

[0 0 5 7] (c)IS: (b) IST*^#^g£^b^*>'' 
-i£^b^/^ 3 -?^-&^b*X|t^:3 p-Y K<&fi*fr* 

-BMb*X«'&*te://W 4 0 0 g 

TS^Lfc^b^^^-Kfb^^^^^-^b^Xffi 

<&=p-< K®-?-^— ftE^flfi, 4 — 8 nmT'^ofce 



(d) ig: (c) is-ewfcKttoBMb^^-BHb 
c;yu=3- A-^b7X?i-&7Ktty^9 ooogiuv 

XntVuT^VlO. 0 g ^»DLf:^> 

ffiJiB (7^7^f h I RA-4 1 0 S tfvutfy (») 

ffij) 5 0 0m 1 £Kfcfc;*7 7-M::«iKU 7»*V1t<D 

mit?-? > - mt^fr = =- $ & - 8Mb* xa^TKtt 
10277 g«r»fc. co^u*-ia^ieis»a*-T, k 

a^7Ktt»ffi^3 5 0 6. 4 gt»fc. #Wc 4 /^ 
70 tettS 1 . 13 8, tt|£ 7. 5mPa-s.pHlO. 
1 1 , 9 7 0 /is/cm, Ti02 td&g LfcM 

S(i3. 0fiS%, Z r O2tC^»Lyc®SH0 . 4 6 
fiS%, SnO2t»»tfc**ttl0. 8tt%T'fc 

(e) IS: (d) IST^^^T^ V&mt 3 ?* 

> - mtv^ => ~ ? ^ - «Mb * x«*7Ktt«« 1 2 

0 5. 3gi:«*T, S«6. 8 5g, -^yyof 

✓/uttjtai. 104, iftf^^-tik^^^ 

-tfb^X^^D^ K ^ 0 — 4 -^8 n 
ttS3. 4mPa • s, pH (1 + 1) 7. 50, 
(1 + 1) 1 3 3 5 /is/cm, Ti02 K&g 
L^»fttt6. 4 2111 Z r 02fcifc#Lfc»Sti: 
0. 9 8111 S n02»dlfcjtt^»««2 3. ll 
7k»0. 4 6lt°/otfcot 
30 [0 0 5 8] #%^2 (BMb^^^-IWfc^a^^A 

- »<b* y /uoi^M) 

( a ) IS: mmt^* ^ (T i O2 LT 2 7 . . 
2fifi:%, CI 32. 0lf%, yf* (#0 
SI) 5 8 7. 5 g (Ti02i:MLTl 5 9. 8g) 
bit^SmiSfr^ — VJ* (Zr02l:lHLT4 3. 
0tf%, »-#5cSMb* (*) «) 114. 6 g (Z 
r O ; (:fegLT4 9 . 2g) i- zK 6 2 9. 6 g^ 3 — 

idi: 9^b^^>i^^^*<b^3 = !?A^fi*** 
40 S»1331. 7g (T i 02{C^®lLT 1 2. Off 
Zr02l:MLT3. 7fifi%) ^r^L/c e 
[0 0 5 9] ro*««Sr#5^K«l?»"t?«#U<C* s 

OigRfb*** (Hffl) 3 5 8. 0 g i:M^X^ 
(LD7*M (*) ^n°p^AT-Sn, No. 2 0 
0) 190. 0 g^lt »K?b7K**i:&«^X 
W**Dtt, liCftJcaK{b7K»7K3 5. 8g (0. 3 7 
=£fr) £> »V^4*^X19, Og (0. 16^) 
Sr»*^*Di^:» KJS^jftTi-S^Sr^T (5-1 0 
50 ») , a«^b7K*7k3 5. 8g (0. 3 7^) Sr. ft 
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1^4*^X19. Og (0. Sr»*^aix. 

(iM8ft***3 5. 8gt4I^Xl9. 0 
g) x 1 0[IJ<D#§']^D£*7o/c 0 

[0 0 6 0] s^»^?»s:«^^«)&m^xco^D(cj: 
8 o~8 sttftOKJC^T-rsifta^fc^e 

0-7 O'CKiSTLfc. teoTKfi?««tt6 0-8 5<C 
T?fco /Co .»JDB*<0«tt{fc7K** * XG>M*ttH 
iOi/Sn*/UJfC2- 3T'fcot B iMMb***i* 

0A-*X«<&***iRl 7 8 0 g*r»fc. fbnfcS 
S^^-fb^ # v - v 7 ^ 13 = * A " * Xfc-£*fc**« * 
tt, ^*^*»ttlWb^^^ (TiOa) fc**Lfc« 
g£LT8. 9 811% 

^r)MZr02) KiMILfc»«*LT2. 7 6m 

ft°/ 0> *xjs#te«wis*x (snoa) \z&ni>tcms 

t IT 1 3 . 5 5lfl Zr02/Ti02^;Ht(i 
0. 2T, T i 02/ (Zr02-fSn02) ^rA-Jt 1 . 
Otfcot ^ (Ti+Zr+Sn)/C 1 */Hfctt 
0. 7 6-CfcofCo 

[0 0 6 1 ] (b) IS: (a) I»T#bilfc«tt 
^^^^--^=i=:^ix-^X1S'&fi7KS?Rl 7 8 0 
g 2 8li%lS^7>' : t-7*2 5 9 g, * 6 9 6 
4 g *:«J!HI L, T i O2 + Z r O2 + S n O2 Lfc 
Itt5li%*t«lfc. rco*««Sr9 5-9 8 

B£<f b^- * > - 8Kb ^ = =■ * * - 8Mb* Xff ^ =p^K 

[0 0 6 2] (c)IS: (b) IttllfcMf ^ 
-^bv?/Wn = »A-^b^Xffi^=o-f K<Z>«*#* 
7 8 -*R*«iiMIte"C*» 2 0 y s> hA-Sr^T^ 



20 



-K^XS^*^^* 4 U 0 g 4r#/c c g/f* 
^i'J^t^J:^^b^^^-^^ U:3 -^^*-^^ X 
^3D>( Kfi^^-ftS^lliN 4-8 nmT'&o 

fc. 

[0 0 6 3] (d) 18: (c)lSTllfc8^8ft 
^^^_^^ =3 ^r>^-^b^X^7Ktt^9 0 
00gi:^V7'PtVV7^2 7. Og^Dl, 7;U 

*y«»ctfc«, jEi::i8#«»i£«K^*fa2 0 y y h 
j\,zm^xmm^&*-*mm<D&ft*m*)Mv. swift 

;l/3S!)A-iHfc^Xa^*tt/^8 0 0 0 gSr»fc 0 
^O^ufc*^^-^**** (TW<-7^ h I RA- 

410, *vw#y (mm) 5 0 0 ^:^7 h^*r«r» 



7 A * V 14 (O m b ^ 9 > - Btf b vvi- = n r> ^ - g$<b * X 
*i-&7ktt> r ^9 0 5 0 g £=}#*l 0 ro^frRfl-ifciMS 

-mit^^m^mmmy^s 1 o o g*»fc. 

7t yVWtitifi 1 . 14 0, ttft 10. 3 m P a • s , p 
H10. 3 1, m2§S 1105/is/cm, TiOzC 
**Lfc«*l*5. 1811% Zr02fc**Lfc« 
5 8lf% Sn02(:MUi^7. 7 
7fifi%T'foofc 0 
70 [0 0 6 4] (e)Il: (d) XS"C#bixfcT/U* 

y ttBftb?- * >-^b^^^ — £ a - 8Kb* xa-fi-TKtt 
88//H18 0. 4g»c:a»Ts 8 5g, 

;Wcm&£i^ BKb^*^-BMbs ? /i'= a = * 
^-K'fb^XIS'g'^ — AtVAsB 6 3 g^Mtt, 
#btt^> /u>OWiJfc«l. 10 6, 8»^> 

20 WHli4~8nm, tt£ 3 . 8mPa • s, pH (1 

+ 1 ) 7 . 8 5, «*« ( 1 + 1 ) H65ns/c 

m, T i 02U:**Lfc*«ttl 0. 8 711% Zr 
. 02t»||L^:S»*tt3. 3 3111 SnOzCigl 
fc»tftei6. 411%, tK#0. 4 2ti%t*ifoc 

[0 0 6 5)#^J3 (gtfb^*:^ 9 J—A'*Sfl'<rm 

m 

ESW^ (Ti02i:»llU2 7. 211%, C 
13 2. 0li%> W.5 8 7. 

50 5g (Ti02l^»»tTl5 9. 8g) £*2 6 0 
8. 5g£, 3 V y YjV(Oi/^^v bf+## 7 

7^;U77^3C^0Sftf^^7KS«3 1 96g (T 
i02tc:^SUT5. 0**%) 'trfMiLfc. ro^K^ 

^1- 2 SS^/oiSIS^T^— TtK5 0 g Sr#7*K« 

1 0B#P^DzK#fi?£^\ -Sftf8 4-8 nm^llft 



[0 0 6 6] :©SMkf^^ 3 P^ K0»BMfr*9 y — 
^5B^g^^ffiv^TP^^I^Iiii^nv^, »V^*fi4 0!) 

ftf ^ ^C!) ? * y h .6 2 0 g fcbtit:$ 

*yVr-***2 5 7 6 glC#?l*£-£A:&, 
tVUT^ V8. 0g»DU 7^!)tttlt», 
-f d-^SCtMI« (TW<-?-f H I RA-4 1 0, 

(tS) K) 2 0 0 ^ y D h/u^K^^^^Ajcii 

tj\s* y&tomtrf^Tkte^'^s 8 9 0 g 

7 ogfc»t. #6hfc//H:i»T, rS^Ki 2. 1 
50 g, ^y/of^7?>26, lg^ttLfcli d 
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— $ y — &m\,^T$LJ±T. >^y— ^2 

mw***;— mzw&£-&* tiflcff-*^** J—^s 

Jtmo. 9 7 0, i8<b^^>S^co— »JK^Sli4-8 
nm, *SS4. 5mPa • s, pH (l + l) 8. 9 
8 , m^SS 1 6 0 0 jis/cm, TiO2 2 0. 2 Bfi 
%, zK#3. 4fi*%T*feofc e 

[oo67]#%^4 (mt^t^-mt^xm-ty* 

OHM) 

( a ) Ii: mmt?-9 > (T i O2 (CLjftJC IT 2 7 . 
211%, CI 32. 0li%, ftSC^*** (*) 
H) 5 8 7. 5 g (Ti02i:MLTl 5 9. 8g) 
£tK7 4 4. 2 g 3 y 5/ h/UO^t^y H+##7 
^Mt/<7^77^^i:i: DiSfb^^SiKi 3 3 
. 1. 7g (Ti02l:MfC12. ott%ig) £ 

5 ot:*TiDtttu.3t'*;""»aiu4*s-6-3 5if%sgo- 

il^-fbTK^TK (X«ffl) 7 9 7. 0 g fc&JR*X»5fc 
(UJ^AJR OHO fiL ^AT-Sn, No. 2 0 
0) 4 7 4. 8 g £r*iQLfc.o 

[0 0 6 8) iBRfc*** i:4*^X(Ol!Mi0li, \*C%> 
\Z&m*X26. 4g (0. 2 2W) fc, 
-fb7K^7K4 4. 3g (0. 4 ^^^IC^D^fc e 

X2 6. 4g (0. 2 2*^) ftl^-eifiBMbzk** 
4 4. 3g (0. 4 6^) ^r^^lc^D^/Cc :ofi: 
4«^X©^fc*<iBIMb***©«liD*r, 5-10 

JH;*X£2 6. 4 g £i§®tfb7kS£7K5r4 4. 3 g) XI 
7In]C9^t , J^D^tTo/t^. ft ICM^X2 6. Og 
£Rl*T»BMb7k**4 3. 9g^»l, h-^/H 

[0 0 6 9] SJCtt«)ftRJS^*&*^^^a^D*-^ 
•9 7 0-7 5-^C*9SJC* s »7i-5 tftSl^^*'- 5 
0-6 0'Cl:iTtte HcTKtaSlj:5 0-7 5t 
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4 0 7 g, 2 8fi*%*K(OT>*-7zk2 1 1 g : 
2)D L , T i O2 + S n 02fctMI Lfc«St*51t%4T- 
*SRLfc 0 w^7k*«*9 5tT'] o#|BlJD*»«l«rfir 

[0 0 7 1 ] (c) Ii: (b) IltWfcSftf^^ 
-Brtb*X«£>=iD-< KOSt#^7 y — «r»^«iS3S 

««cT7K*t?i 5 y s/ h^*fflv>T«ag->a7K^*«^» 

;o ^TB&ttoKYb^-^^-BKb^^li^tt^/n 5 8 3 

0 g *mit 0 «^««»TjH3£ LfciMtf* *s-mt* 

[0 0 7 2 ] (d) Ig: (c) iatfttBttoiWl: 

^^-^b^x^g^vow 5 8 3 0 gtc-r y^n tvu 

T 5 >1 3 7 g ^»LT7;^ yftlcLfcfc, IE*H* 

aas«^T*«2 4 y v hs\'&m^x»ffi-^%.$L-^mffi 
ytt^»^^^-»<b^xn-&7Ktt> f /n 4 6 0 2 g 

20 3Cfcl»^*>29EBWMi h I RA 

-410, :*vn*fy OHO fit) 2 0 0 5 y 9 * h^fcfS 

ftfc*9Ai:a«t» ME^^->-a , *««>*ftv^T^y 

tttplMb^^^-iMb^Xli-fr^tty/H 5 2 7 3 g £: 
£©://nSrn — * y— :x^#i— - * — KTiSBET 

itfi 1 . 12 0. I&m. 5. 5mPa • s, pH9. 9. 
2 , 1 2 3 0/is/ cm. T i O2 LfcM 

ff«3. 0 411% Sn02»^aLUfc«S^l 1. 
50 4 6Si:%-e£>o7ho 

[0 0 7 3] (e) It: (d) iSt'Ub^T^ 
ytt»<b^^^-»-fb^X«[-&*tt»«^H 9 2 4. 

8 g&SStfiDLfclSL *y— *-*7lV<*T 
*ETi:>^y-^4 0 y y h/v^r^^t-^ADL^^^ 



O2/S n^/^iiT'2. 0 9T*fcofc 0 i§^-fb7K^7Kt 

tt7K««2 7 3 0. 9 g«r#fc. »fc*lfc*«t«ffc*- 

> (TiOa) IC*J|Lfc»*t IT5. 8 511% 
*Xj5fc#W:!Mb*X (Sn02) ir&gL*:»S£ LT 
2 2. 0 7lf%, Ti02/Sn02lCftlLt^Jt 
0. 5T*>ofc. £fc (Ti+Sn) /C 1 */Httt 
1 . 1 0-Cfco^: 0 

[0 0 7 0] (b) Ii: (a) I»T»fejftfci«tt 
tft<b?-*>-****^£3K»«2 5 6 9. 7g(C*ll 



LfCo Wfcftfc* ^y— ^^Hmil. 0 9 6, gtfb 

^^-SKb^xn^p-r k*»o— ft«E^gf±4 — 

40 8niru M3. 5mPa • s, pH (l + l) 7. 3 
8, (1 + 1) 1 3 0 5 /is/cm, Ti02^ 

»*Lfc»att6. 4fi*%, Sn02JC»»Lfe«« 
tt24. lfil%> TK^O. 4lll%Tfcofc, 
[0 0 7 4] 5 

it'#fe nfcK^b^ ^ ^ - Rfb ^ = = ^ ^ - K 
-fb^x^>//w^«g2 ofis%(ci^ML. 3 0 s y y 

y h/u<DX? y a-itty7'/wt:'>l:*SL, 
50 >7*/H:'y^T'(7)Wil8cmi:lfc B ( 5 5> 
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IS7>^OHD- 3 2 0M (ORC (tfc) Si) £<£ffi 

Wtl Y 



24? 



*L/c c feiimTC-l 8 0 0MKI 1 OlC^mfe 
(«0 m SrffiJEU 2C*I^^M3tCTifL 

[0 0 7 5] 
* 1*1] 



UVJRtfW 



#%«4 
###Jl 



33.37 
30. 30 



5agiS% 30jfrj|j§jg 60»giB& 
-44.53 -39.54 -40.62 
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